To prevent stress corrosion cracking (SCC) initiation at the inner surface of the butt-welding region of a small-diameter pipe, a residual stress improvement method has been developed. In this method, the local expansion process is applied to the butt-welding region with ice plugs. During the local expansion process, tensile yielding is generated in the butt-welding region. The tensile yielding generated at the inner surface is larger than that of the outer one. After this process is applied, compressive residual stress can be introduced at the inner surface due to larger tensile yielding. In this study, residual stresses at the inner surface of the butt-welding region were measured, and SCC initiation tests in the accelerated environment (in boiling 42% Magnesium Chloride) were performed. The measured residual stresses and the results of SCC initiation tests proved this method effectively reduces residual stresses and prevents SCC initiation.
残留応力低減機構
Mechanical properties of test material at R.T.
Tensile strength 0.2% Proof stress JIS G 3459
Test material 547 229
(MPa) 
フリージング工法施工模擬試験後の残留応力測定結果を図 12 と図 13 に示す．図中には，前章の熱弾塑性解析 
